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(54) Production of metal strip 

(57) An installation for the production of metal strip from molten metal comprises at least one continuous 
caster capable of producing bar and a hot strip mill for rolling bar to strip. The path of the bar exiting the caster 
is not in alignment with the path taken by the bar entering the mill. A rotary turning table 17 downstream of 
the caster 1 is movable between positions in which it permits a portion of bar from the caster to move onto the 
table and it permits a portion of bar on the table to move to a position from which it can enter the mill 7 
respectively. 
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2302054 

PRODUCTION OF MF.TAL STRIP 

This invention relates to the production of metal strip 
from molten metal. Continuous casters which are capable of 
casting metal bars are known. Usually the caster has a 
mould arranged with the longitudinal axis of its mould 
passage vertical and the cast bar exiting the mould is 
turned through 90° to move in a horizontal direction. The 
mould may have a curved mould passage which causes the cast 
bar to leave the mould in a direction inclined in the 
vertical and means are provided downstream of the mould to 
complete the change of direction of movement of the cast bar 
to the horizontal direction. 

After casting, the bar is sheared into convenient 
lengths of a predetermined length which are subsequently 
rolled one at a time in a multistand hot strip mill to 
produce strip of the required gauge. Between the caster and 
the rolling mill, furnace means are provided for maintaining, 
or if necessary raising, the temperature of the cast bars to 
a value suitable for entry to the hot strip rolling mill. 

When designing an installation for the production of 
rolled metal strip it is desirable for economic reasons to 
make the installation as compact as possible and for this 
reason it may not be convenient to align the path taken by a 
bar leaving the caster with the path taken by a bar entering 

the rolling mill. 

According to the present invention an installation for 
the production of metal strip from molten metal comprises at 
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least one continuous caster capable of producing bar from 
molten metal; 

a hot strip rolling miil for rolling portions of said bar 
of predetermined length to strip; and wherein the path taken 
by a bar exiting said continuous caster is not in alignment 
with the path taken by a bar entering the hot strip mill; 

and a rotary turning table downstream of the said 
continuous caster, said table being movable between a first 
position which allows a portion of said bar of predetermined 
length from the caster to move onto the table and a second 
position in which a bar on the table can be moved to a 
position from which it can enter the rolling mill. 

If the direction of casting and the direction of 
rolling are mutually at right angles, then the turntable has 
to be able to rotate through 90° into aligned positions with 
the caster and the mill respectively. 

A furnace enclosure may be mounted on the rotary table 
to reduce heat loss from the bar on the table. Furnace means 
comprising three parts may be provided, one aligned with the 
caster and which receives cast bars from the caster, one 
aligned with the entry end of the rolling mill and from 
which part the bars enter into the rolling mill and the 
third part is the rotary furnace between the other two parts 
and alignable with each of them. 

The capacity of the hot strip rolling mill may be 
greater than the capacity of the continuous caster and so it 
may be advantageous to provide two continuous casters and 
the bars from the two casters are rolled one at a time in 
the hot strip rolling mill. 
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In the second position of the turning table, the table 
may be aligned with a second rotary turning table to allow a 
bar on the first table to be transferred to the second .table 
and the second table is movable to a position in which it is 
aligned with the path taken by a bar entering the hot strip 
mill . 

Each of the rotary furnaces is conveniently a furnace 
mounted on a turntable. 

The first continuous caster may be permanently aligned 
with the rolling mill and initially if only one caster is 
provided, the furnace means does not have to include a 
rotary furnace because the passage of the bars from the 
caster is aligned with the passage of the bar through the 
rolling mill- When a second continuous caster is provided 
it is usual for it to be arranged side-by-side with the 
first caster but the passage of the bars from the second 
caster is not aligned with the passage of the bars through 
the rolling mill- By way of the present invention the 
output of the two casters can be supplied to the rolling 
mill . 

When two continuous casters are employed it is usual to 
locate them side-by-side. The cast bars are cut into 
lengths of say 30 M and a device has to be provided for 
directing the bars one by one into alignment with the 
entrance to the rolling mill. 

According to a further aspect of the present invention 
an installation for the production of metal strip comprises 
two continuous casters each capable of producing bar from 
molten metal; first and second turning tables each located 
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downstream of a respective one of the continuous casters; a 
rolling mill and a third turning table upstream of the rolling 
mill; 0 each of said three turning tables providing support 
for a cast bar, each of the first and second turning tables 
being alignable in turn with its continuous caster and with 
the third turning table, and said third turning table being 
alignable in turn with said first and second turning tables 
and with the rolling mill. 

The distance from the continuous casters to the 
entrance to the rolling mill is clearly of great 
significance in the cost of setting up such an installation 
because the installation has to be located in a building and 
the cost of civil engineering and the erection of the 
building is dependent on the length of the building. 

It is desirable to reduce the distance between the 
casters and the entrance to the rolling mill and thereby 
reduce the cost of the installation. 

By locating the third turning table closer to the 
casters than are the first and second turning tables, the 
distance from the casters to the entrance to the mill can be 
reduced. 

In order that the invention may be more readily 
understood it will now be described, by way of example only, 
with reference to the accompanying drawings in which: - 

Fig. 1 is a diagrammatic plan view of an installation 
in accordance with one embodiment of the invention, 

Fig. 2 is a diagrammatic plan view of an installation 
in accordance with a second embodiment of the invention and 

Fig. 3 is a diagrammatic plan view of an installation 
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in accordance with a third embodiment of the invention. 

Referring to figure 1 a continuous caster 1 receives 
molten metal and produces a bar, of say 80mm, thickness. 
The bar is cast vertically and is then turned through 90° by 
means not shown. The bar passes through a shear 3 and 
enters into a tunnel furnace 5. The bar is sheared into 
convenient lengths of, say, 25 metres. The length of the 
tunnel furnace is such that at least two bars can be 
retained therein in end-to-end relation. The direction of 
the path taken by the bars from the caster into the tunnel 
furnace 5 is at right angles to the direction of movement of 
a bar through a finishing hot strip rolling mill 7 of say 
six stands in tandem. Upstream of the rolling mill there 
are a conventional crop shear 9 and scale breaker 11. There 
is also an entry furnace 13 in alignment with the. rolling 
mill. A single pass rougher 15 may optionally be provided 
at the entrance to the furnace 13. 

To enable bars in the tunnel furnace 5 to be brought 
into alignment with the entry furnace 13, a rotary turning 
table 17 is interposed between the tunnel furnace 5 and the 
rougher 15 or between the tunnel furnace and the entry 
furnace 13 when the rougher is not provided. The rotary 
table comprises a furnace structure, of sufficient length to 
accommodate one bar, mounted on a turntable which rotates 
about a vertical axis. 

in use, steel bars from the caster, sheared to length, 
pass into the tunnel furnace 5 where their temperature is 
maintained or increased if necessary to approximately 
1100°c. The rotary furnace 17 is aligned with the tunnel 
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furnace 5 and a bar is transferred into the rotary furnace 
17. The furnace is rotated through 90° and the bar is 
driven through the rougher and into the entry furnace 13. 
Heat loss on the table 17 is reduced by the enclosure. The 
temperature of the bar in the entry furnace is approximately 
1150°c. When rolling is to commence, the bar is driven from 
the furnace through the crop shear and scalebreaker and into 
the finishing mill where is it rolled down to strip which is 
coiled on a coiler 19. 

The rotary table enables the bars to be changed from 
the direction out of the tunnel furnace to the direction of 
the entry furnace and the rolling direction. In the., 
arrangement shown this is 90° but other angles can easily be 
accommodated. Furthermore, a bar on the rotary table need 
not be transferred to the entry furnace 13. If a bar is 
found to be unsatisfactory for any reason it can be 
transferred to a reject or conditioning station 21 by 
rotating the rotary furnace to the position where it is 
aligned with the reject station and driving the bar from the 
rotary furnace to the station 21. At the reject or 
conditioning station a bar may be cooled and rectified or 
placed in a hot box for storage to maintain its temperature 
until it is ready to be returned to the mill line for 
rolling . 

The furnace means of the embodiment of the invention is 
thus in three parts namely the tunnel furnace 5, the rotary 
furnace 17 and the entry furnace 13. It may be desirable to 
arrange for the tunnel furnace 5 or the entry furnace 13 to 
be such that a number of bars can be stored in the furnace 
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-■Let- at a rate which is 
*. f ha t the bars are being cast at a 
in the event that the oar 

f aster than they are -in, roUed. This occur if for 

example one or .ere stands o f the finishing -ill are having 
their rclls changed and so rolling has stopped. 

herring to figure 2, a first continuous caster 23 
receives molten metal and produces a har of say BOmm 
thicKness. The har is cast vertically and is then turned 
through *0° hy means not shown. The har passes through a 

-it- is sheared into lengths which 
shear (not shown) where it is sheare 

« « The length of the tunnel 
enter into a tunnel furnace 25. The g 

ms vbe two or more bars can be 
furnace is such that one and maybe two 

retained therein in end-to-end relation. Downstream of the 
fU rnace 25 there is a roughing mill 15 and an entry furnace 

o u - .frit, rolling mill 1 is positioned 
1.3. A roulti-stand hot strip tolling 

, ■> The oassage of the cast bar 
downstream of the furnace 13. The pas 

through the furnaces 2S and 13 is in alignment with the 
passage of the har through the rolling mill as it is rolled 
to strip. The strip is eventually coiled hy a coiler 39. 

I£ a second continuous caster 1 is provided, the 
ph ysicaX layout of the plant may maKe it necessary to locate 
the second caster X with its tunne! furnace 5 side-by-slde 
with the caster 23 and the furnace 25. The passage of a har 
f rom the caster 3 through the furnace » will not he in 
alignment with the passage through the mill 7. To this end 
two rotary turning tahles each having a furnace enclosure 
are provided. A first table 27 is positioned between the 
£u rnaces 2 5 and 13 and can he aligned with them. This means 

. , f „ rnace 25 pass straight across the 
that bars from the furnace 2 b p 

. a cecnnd rotary table 
table 27 into the entry furnace 13. A second 
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17 is located downstream of the tunnel furnace 5. This table 
can be aligned with the furnace 5 and the two tables 17 and 
27 can be aligned with each other. Hence, bars from the 
tunnel furnace 5 can be passed into the rotary furnace 17, 
this furnace can then be aligned with the rotary furnace 27 
and the bars passed from table 17 onto table 27. Rotary 
furnace 27 is then rotated into alignment with the entry 
furnace 13 and the bar is passed through the roughing mill 
and into the finishing mill. 

It may be desirable for the tunnel furnaces 5, 25 and 
the entry furnace 13 to be such that a number of bars can 
be stored in the furnace in the event that the bars are 
being cast at a rate which is faster than they are being 
rolled. This could occur if for example one or more stands 
of the finishing mill are having their rolls changed and so 
rolling is stopped. 

The furnaces can have provision for adding heat to a 
bar therein or they can simply reduce the heat loss from a 
bar therein. 

Referring now to figure 3, two continuous casters 1, 23 
are supplied with molten metal and produce continuous 
lengths of bar. The casters are arranged side-by-side and 
the cast bars from the two casters move along substantially 
parallel paths. A shear 3 is positioned downstream of each 
caster and downstream of each shear there is an elongate 
tunnel furnace 5,25 respectively. The cast bar from each 
caster is sheared into lengths of say 30 metres. The length 
of each tunnel furnace 5, 2 5 may be such as to accommodate 
one bar but is conveniently such that it can accommodate two 
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or more bars in end-to-end relation. 

Downstream of each tunnel furnace there is a 
respective first and second turning table 17,27. 
Conveniently an elongate insulated housing 6 which is capable 
of receiving one length of bar is mounted on each table. At 
a position between the tunnel furnaces 17,27 and closer to 
the casters than the turning tables, there is a third turning 
table 29 which again has an elongate housing 6 which is 
capable of receiving one length of bar. The third turning 
table 29 is positioned upstream of a rolling mill which 
comprises a multi stand hot strip finishing mill 7 and which 
ma y be preceded by one or more roughers 9. Between the 
rougher(s), when provided, and the finishing mill 7 there is 
a further tunnel furnace 13 and downstream of the finishing 
mill there is a down coiler 19. 

The tunnel furnaces 5,25 and 13 and the insulated 
housings 6 which may be provided on the turning tables are 
arranged to ensure that the bars are at the correct rolling 
temperature when they enter the hot finishing mill 7. To 
this end the furnaces and the insulated housings can add 
heat to a bar therein or they can simply reduce the heat 
loss from a bar therein. 

in use, cast bar is produced by each caster and the 
bars enter into the tunnel furnaces 5,25. After a 
convenient length has been cast from each caster, the bar is 
severed by the shear 3 and it moves to the far end of the 
tunnel furnace away from the caster. A new cast bar 
continues to enter into the tunnel furnace which can store 
two or more bars in end-to-end relation. The housing 6 on 
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each of the turning tables 17,27 is aligned with the 
corresponding tunnel furnace 5.25 and a bar moves from the 
furnace into the housing. Each turning table is moved, in 
turn, through a relatively small angle until its housing 6 
is in alignment with the housing 6 on the third turning 
table 29 which has also been turned through a small angle. 
The bar in the housing on a turning table 17 is then 
reversed back through the same end of the housing that it 
entered the housing into the housing 6 of the third turning 
table 29. Thus when moving from the first or second turning 
table to the third turning table a bar is moving in a 
direction away from the finishing mill 7. 

When a bar has been received in the housing on the 
third turning table, the table is then moved to a position 
where it is aligned with the entrance to the rolling mill. 
The bar is then driven through the rougher (s) 9 and into the 
tunnel furnace 13. As soon as the finishing mill is ready 
to roll a bar, the bar is in the tunnel furnace 13 is driven 
into the mill where it is rolled to metal strip and 
subsequently coiled. 

By arranging for a bar in one of the respective turning 
tables 17,27 to be reversed back towards the caster into the 
housing on the third turning table, the turning tables 17,27 
can be positioned on opposite sides of the entrance to the 
rolling mill and the third turning table is located between 
the tunnel furnaces 5 and 25, and this reduces the overall- 
length of the installation. 

In an alternative arrangement, one or more roughers 9 
may be positioned on the opposite side of the third turning 
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table 29 from the finishing mill. After the bar has moved 
onto the third turning able, the table is aligned with the 
entrance to the finishing mill but the bar is moved' away 
from the finishing mill and receives one or more passes 
through the roughing stand. The bar then passes over the 
third turning table and into the tunnel furnace 13- This 
enables the finishing mill 7 to be brought closer to the 
third turning table 29 thus reducing further the overall 
length of the installation. 
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1. An installation for the production of metal strip from 
molten metal comprises at least one continuous caster 
capable of producing bar from molten metal; 

a hot strip rolling mill for rolling portions of said bar 
of predetermined length to strip; and wherein the path taken 
by a bar exiting said continuous caster is not in alignment 
with the path taken by a bar entering the hot strip mill; 

and a rotary turning table downstream of the said 
continuous caster, said table being movable between a first 
position which allows a portion of said bar of predetermined 
length from the caster to move onto the table and a second 
position in which a bar on the table can be moved to a 
position from which it can enter the rolling mill. 

2. An installation as claimed in claim 1 in which the path 
taken by a bar exiting said caster is substantially at right 
angles to the path of a bar entering the hot strip mill and 
said rotary table can be moved between the first and second 
positions in which it is aligned with said respective paths. 

3. An installation as claimed in claim 1 in which in the 
second position of the turning table, the table is aligned with 
a second rotary turning table to allow a bar on the first 
table to be transferred to the second table, and the second 
table is movable to a position in which it is aligned with 

the path taken by a bar entering the hot strip mill. 
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4 An installation as claimed in claim 3 in which the 
second table is also alignaMe with the path taken by a bar 
exiting from a second continuous caster. 

5 An installation as claimed in ciaim 4 in which the two 
continuous casters are arranged in side-by-side parallel 
relation and with the path taken by bar exiting the second 

. „ = 4-h taken bv a bar entering 

caster being aligned with the path taken vy 

the hot strip mill. 



6. 



An installation as claimed in claim 1 in which there 
ere two continuous casters each capable of producing bar 

tables each located downstream of a respective one of the 
casters; a third rotary turning table is provided upstream 
of the rolling mill and each of the turning tables provides 
a support for a cast bar. each of the first and second 
turning tables is alignable in turn with the path taken by a 
bar exiting its continuous caster and with the third 
turning table and the third turning table is alignable in 
turn with the first and second turning tables and with the 
path taken by a bar entering rolling mill. 

7 An installation as claimed in claim 6 in which the 
third turning table is located closer to the casters than are 
the first and second casters. 

8. An installation as claimed in any preceding claim in 
which the or each rotary turning table is provided with an 
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enclosure for receiving the bar on the table, the enclosure 

serving to at least reduce heat loss from the bar. 
.1 • 

9. An installation as claimed in any preceding claim in 
which the or each rotary turning table can be moved to a 
further position which allows a bar on the table to be 
displaced to a reject station. 

10. An installation substantially as hereinbefore described 
with reference to the acconpanying drawings. 
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